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ABSTRACT 

Background: Assistive technology has become a tool that enhances the ability of students with dyscalculia, so designing 
multiple sessions in some iPad applications can help reduce dyscalculia. Aims: this study was designed to investigate the 
effect of using some iPad apps to reduce dyscalculia. Setting: a primary school in Rafha, Saudi Arabia. Methods: out of 
60 students in many schools in Rafha province, 38 students were identified as the final sample and 9.6 years were 
identified as the average age using standard and valid scales. The quasi-experimental method has been used to divide 
these students into two groups. First, an experimental group of 19 students received 28 sessions of 40 minutes four times 
a week. Second, a control group of 19 students who received a class program during the regular school day. This program 
lasted for seven weeks. Results: The study concluded that the program is effective in reducing dyscalculia. Conclusion: In 
this study, the efficacy of the program's in reducing dyscalculia was studied using the iPad. The sessions included a range 

of exercises and tasks aimed at recognizing and using mathematical symbols. 

Keywords: Assistive technology, Dyscalculia, IPad, learning disabilities, Rafh. 

INTRODUCTION 

Community development can be driven by the programs and services that provide in 

education, especially for those with learning disabilities. Students with learning disabilities 

who have an average or above-average IQS can make progress in their abilities and 

capabilities when they are offered modern technology education (Bou et al., 2016; 

Ghanatpisheh et al., 2019). Dyscalculia is a disorder of the ability to learn mathematical 

concepts or perform the relevant operations of addition, subtraction, multiplication, and 

division, in addition to the problems built on them in the study of fractions, algebra, and 

geometry that are to come later (Hafiz 2008). Using the iPad for students with dyscalculia is 

considered one of the modern studies. Many people who work in special education have high 

expectations that may contribute to dealing with students weaknesses, which will help improve 

the abilities of those with learning difficulties (Al-Dhifairi, 2000; Poobrasert, 2013; Bou et al., 

2016). 

Technology has an important role in the different fields of science. (Nuzhnaya et al., 2019; 

Zahra and Alanazi 2019) Therefore, It is well known that computer skills are one of the most 

important skills that a child should be good at because they are associated with positive aspects 

such as organization, precision, objectivity, hard work, and scientific thinking (Drigas et al., 

2016). 
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Research Problem  

Dyscalculia is considered to be a cognitive disorder that hinders arithmetic performance even 

when the mental ability is normal (Jovanović et al., 2013). It is a disability that rises with early 

childhood, being connected with problems at arithmetic and counting abilities. Statistics show 

that dyscalculia represents 6% of the world's population (Geary, 2011). Also, Geary (2011), 

and Pappas & Driga (2015) found that the percentage of dyscalculia among students reaches 

up to 7%, while in the Arab World, as Bihairi (2008) shows, in the fourth form, reaches up to 

11.04%, 22.7% in fifth, and 28% in sixth. 

Researchers have observed that through surfing the literature of the field of educational 

technology, the use of these technologies has helped to reduce and treat many learning 

difficulties. With iPads in education increasingly being utilized since their implementation in 

2010, the pedagogical efficiency of this device should be examined (Kaur et al., 2017). 

Therefore, recent developments in technology have resulted in products like the iPad in 

Education and rehabilitation programs involving persons with developmental disabilities 

appear to be underway (Chambers et al. 2018) 

In addition, many educationally oriented applications are now available for use in conjunction 

with the iPad. Which motivated see the researchers to design many training sessions based on 

some iPad applications (KarsentI and fievez, 2013; Nagavalli and Fidelis, 2015; Pappas and 

Drigas, 2015). Therefore, the problem of research can be stated in the following question: 

What is the impact of using iPad applications on the treatment of developmental dyscalculia 

with a sample of students with learning disabilities in Rafha Province, Kingdom of Saudi 

Arabia? 

 

Research Objectives  
This research aims to achieve the following goals: 

- Find out how iPad applications affect the treatment of dyscalculia among children in the 

Rafha Province, Kingdom of Saudi Arabia. 

- To discover the differences between the experimental and control groups in the post-test. 

- To find out the degree to which children interact with the applications. 

The terminology of the Research 

-Dyscalculia: this is a disorder related to a weakness in learning basic arithmetic facts, the 

treatment of numerical values, and the performance of precise calculations. These weaknesses 

should be less than an anticipated degree for the individual’s time age, and not resulting from 
the lack of good daily educational activities or mental disabilities (British Dyslexia Association, 

2017).  

Program: The term is defined by the researcher as follows: the researcher used three iPad 

applications, “Garden of Numbers,” Learn Numbers,” and “Learn Math.” The rationale behind 
this choice is to meet their goals and recommendations for those with learning difficulties by 

the Ministry of Education, KSA, and because they are dealing with their age intending to 

recognize and memorize mathematical symbols such as addition, subtraction, multiplication, 

and division, as well as reading numbers that consist of more than one digit by reversing their 

sides in reading, writing, or understanding the values of the place of the numbers and writing 

them accordingly(Researcher). 
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Theoretical Framework and Previous Studies 

Learning disabilities 
Kirk, 1963 is considered to be the first to use the term "learning disabilities" as an educational 

terminology, stating that they are normal students but unable to compete with their peers in 

the same learning circumstances due to a disorder in one or more of the basic psychological 

processes relating to the understanding or use of the language: speaking, writing or 

performing mathematical operations (see Lashhab, 2015; Al-Bablawi and Ahmed, 2002; Lyon 

et al., 2001). These disabilities can be a development, which has to do with attention, memory, 

conceptual understanding, and problem-solving. In school subjects, it may also be 

academically-related (A'das, 2002; Hafiz, 2008). 

 

Dyscalculia 
Dyscalculia is a learning disability related to the weakness of learning arithmetic basic facts, 

the treatment of numerical values, and the performance of precise calculations. These 

weaknesses should be less than an anticipated degree for the individual’s time age, and not 
resulting from the lack of good daily educational activities or mental disabilities (British 

Dyslexia Association, 2017). 

For example, dyscalculia is associated with a problem in cognitive processes, attention which 

appears in the mistakes in memorizing or repeating, realizing, which appears as the inability 

to distinguish between shapes, volumes, distances, written and spoken words, a memory which 

varies according to the type of memory whether short or long- term, and transition from 

explicit to implicit thinking (Adas, 2002). 

Causes of dyscalculia can be personal, including brain injuries that affect all mental skills, IQ 

rates, and associated skills such as numerals, places, and geometric skills (Hafiz, 2008). These 

may have triggered mathematics' adverse attitude (Nagavalli, 2015). In addition, 

environmental reasons, which include factors related to the school and the home environments 

(Al-Sayegh et al., 2014). 

Assessment of arithmetic capabilities may be performed through numerical exams, such as 

quantitative comparison tests, which include comparing spoken, written numbers and figures. 

Transformation and coding tests that include changing numbers into figures, writing numbers 

into spoken numbers, spoken numbers into written numbers and spoken numbers (Sulaiman et 

al., 2007; Calia, 2013).  

In addition, through mathematical tests, which include tests for understanding the symbols 

and words of a mathematical operation, when, for example, we give a child (4 + 9), (2-5), 

(3×4), or (12-4) and ask him/her to indicate the name of the operation: addition, subtraction, 

multiplication, or division (Piazza, 2014). 

 

IPad application for students with dyscalculia  
Beginning in 1988, assistive technologies have been developed for students with special needs 

by the U. S. with special needs technology laws.  

It was intended to guarantee that the necessary technology reaches the workplaces, homes, and 

society for the rehabilitation of individuals with disabilities following the disability education 

act (IDEA) and the implementation of technology, which is regarded to be a key component of 

instructional planning for students with special needs (Simsek 2016). Mutlu and Akgün 



Örgütsel Davranış Araştırmaları Dergisi  
Journal of Organizational Behavior Research 

Cilt / Vol.: 4, Sayı / Is.: 2, Yıl/Year: 2019, Sayfa/Pages:283-298 

 

286

 

 

(2017) show that the mathematical skills of the samples have developed and there was a 

significant increase in the speed of their response. 

The iPad is a portable, inexpensive, accessible, easy-to-use, multi-sensor mobile device (unlike 

a laptop or desktop computer), that can be adapted to individual learning requirements of the 

learners by adding apps (Kagohara et al. 2013). 

In all grades and for learners who have a range of special needs for various learning reasons 

like social, academic, communicative and functional, iPads are used constructively across 

respondents and nations (Chambers et al., 2018). Al-Yami and Abdul-Aziz (2018) show the 

efficiency of a computer program based on autonomous learning, using the iPadin to improve 

language skills for third form students with mild mental disability in Al-Ihsa, KSA. The results 

of the study showed that there were no difference in language skills among the individuals of 

the experimental group before and after the application for the post-test, and between the 

experimental and control groups after the application for the experimental group, as well as 

the absence of difference between the experimental group in the pre and post-tests. 

Karsent and Fievez (2013) mention a group of uses of iPad applications in education as 

follows: facilitating access, managing, and sharing information, promotion of the students’ 
learning and performance, allowance of the use of a group of training strategies, promotion of 

individual learning, improving reading, encouraging the interaction and cooperation between 

students and teachers, the facilitation of the assessment of the child, the improvement of the 

quality of educational support, facilitating learning how to write, offering live and various 

media, and benefiting from the services provided to the students with learning problems. 

Al-Ajmi (2016) analyzes the efficiency of using the educational application (Nan and Layla) on 

iPad in teaching the alphabet to students with a mental disability, depending on the popular 

Characteristics of Nan and Layla in the kids’ channel of “barai’m.”, the results showed the 

effectiveness of using the educational application Nan and Layla on the iPad in teaching the 

alphabet to students with mental disability. 

Al-Qudsi and Jaradat (2014) aimed to examine the effect of using the iPad on the quality of 

teaching of private-school teachers from their point of view, in addition to the difficulties that 

teachers may encounter in their teaching with the use of the IPad. The results showed that 

there was a tendency to use the iPad in teaching, but on the other hand, the results showed no 

statistically significant differences between special education teachers in using iPad in 

teaching. 

Poobrasert and Gestubtim (2013) aim to provide students with learning difficulties to develop 

a project on assistive technology development. The project succeeded in preparing computer 

programs such as the program of prediction and other Thai words search, by supporting 

students with learning difficulties in writing and mathematics in students with learning 

difficulties in Thailand. The results show that the program is effective in improving basic 

mathematics and reading skills. 

Kagohara et al. (2013) confirmed that the results of the 15 studies have been largely positive, 

indicating that iPods1, iPod Touch1, iPads, and related devices are viable technological aids for 

individuals with developmental disabilities. Since iPads have been increasingly used in 

education since their implementation in 2010, the pedagogical efficiency of this device should 

be examined (Kaur et al., 2017).  
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Hypotheses 

- This study aimed to test the following hypotheses: 

- There are statistically significant differences between the two average scores in the 

dyscalculia questionnaire for the experimental and control groups in the post-test. 

- There are statistically significant differences between the two average scores in the 

dyscalculia questionnaire for the experimental group at the pre and posttests. 

- There are no statistically significant differences between the two averages in the dyscalculia 

questionnaire for the control group at pre and post-tests. 

- There are no statistically significant differences between the two average scores in the 

dyscalculia questionnaire for the experimental group at the pre and post-tests after the 

passage of two months from the post-test. 

RESEARCH METHODOLOGY 

Data collection and sampling 

The final sample of the study was made up of 38 students of 60 students from 4 schools in 

Rafha province during the academic year 2017/2018. Students were nominated by their 

teachers and the study tools were implemented to select the sample and determine 100 and 

above as the intelligence degree, average age, score above the 15th percentile score in the 

Dyscalculia rating scale groups, so the sample was allocated on equal terms of age, 

intelligence, sample rating scale. Then, the study sample was divided into two equal groups: 

the experimental group and the control group, 19 in each group of students, the sample was 

chosen randomly from the schools.  Table 1 demonstrates the experimental and control group 

characteristics. 

Table 1. Test and control group characteristics 
 

Table 1. Experimental and control group Characteristics 

Sig 
Z 

Value 

U 

Value 

Sum of  

ranks 

mean 

rank 

Standard 

Deviation 
Medium N Group  

No .50 164.0 354.0 18.63 1.578 9.600 19 Experimental Age 

   378.0 20.37 1.642 9.778 19 Control  

No 0.07 179.5 371.5 19.55 3.315 104.9 19 Experimental Intelligence 

   369.5 19.45 3.571 105.0 19 Control  

No .72 156.0 395.0 20.79 22.598 295.7 19 Experimental Dyscalculia 

   346.0 18.21 25.986 294.33 19 Control  

 

Table 1 shows the characteristics of the experimental group (N=19), the control group 

(N=19). There was no significant difference between the experimental and control group 

students in terms of age, intelligence, a score above the 15th percentile score on the 

Dyscalculia rating scale.  

 

Study Tools  

- Diagnostic assessment battery for learning difficulties (Al- Zayyat, 2007): The diagnostic 

assessment battery for learning difficulties was prepared and used to discover and diagnose 
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cases of learning difficulties for students from the third form of primary school to the third 

form of elementary school. These are constant and integer assessment tests from the standard 

reference. They consist of nine independent tests, five of which involve the problems of 

cognitive operations: attention, visual recognition, audio recognition, motive recognition, and 

memory, three of tests involve the academic learning difficulties in reading, writing, and 

mathematics, and the remaining test involves the problems of interaction and social behavior.  

Each test consists of 20 items describing different forms of behavior related to the learning 

difficulties in a specific field. Those in charge of the test should read each item and determine 

the degree of the application of behavioral content prescribed by the item on the subject of the 

test (always =4 at high frequency, rarely =1). The items of each test were selected according to 

the behavioral features shown in the results of theoretical research about the special qualitative 

learning difficulties, which were evaluated and had their validity checked by prominent 

referees in the field of learning difficulties, as well as the appropriate statistical analysis of the 

items. These evaluations are used to find out, in a quantitative framework, about the forms of 

the individual behavior concerning the nine aspects measured by these tests. These quantitative 

data were transferred to standard degrees and percentages obtained with appropriate statistical 

processors. This has been considered as a test of high validity and reliability (see Al- Zayyat, 

2007). 

Then, simple instructions were put in place, where teachers would respond to each item of the 

draft items. Subsequently, responses are given weightings on a 4‐point Likert scale, as follows: 

Always (4), Sometimes (3), rarely (2), Never (1), where (20) represents is the minimum degree 

to be scored by a student on the whole scale, while (80) represents the maximum degree to be 

scored by a student on the same scale. It measures the skills in counting, ascending and 

descending skills, using the symbols ‘greater than’ and ‘less than’, to measure the distinction 

between the symbols of (+), (‒), (×), and (÷), the transformation of verbal problems to 

mathematical formulas, reading the numbers that consist of two digits, understanding the 

place values of numbers and writing them accordingly. 

Validity is calculated by calculating the correlation between the degree of every single item and 

the dimension to which it belongs. All correlation coefficient values were proved positive and 

indicative. They ranged from 0.76 to 0.18. In addition, the correlation coefficient values of the 

total score for each ranged between 0.615 to 0.87. All of these values are significant at 0.01. 

This makes us believe in the validity of the final scale. The reliability equation is computed 

through alpha, resulting in the calculation of stability (0.79), along with the calculation of 

Guttman indivisible split-half technique. All items of the scale were proved to range from 

0.701 to 0.880, all of which represent values at 0.01. This confirms the stability of the final 

list. 

-Raven’s Color Progressive Matrices test: This is one of the progressive matrices prepared by 

the psychologist John Raven in (1938). this is considered as a test of non-verbal intelligence, 

which is not affected by any culture and depends on the application of the group but can also 

be applied individually. It consists of three sections: A, AB, and B, each containing 12 items. It 

was prepared to formulate the details of the mental processes for the students aged five years 

and a half to eleven. Each of the matrix items consists of a basic shape with a part that has been 

cut of it, with six parts below, of which the subject has to choose the one that completes the 

shape. Colors have been used as background for puzzles to make the test more interesting and 
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exciting for students’ attention. The problem of part A depends on the ability of the subject to 
complete the progressive shapes, and shift towards the end of the group, the progressive shape 

changes to have two dimensions at the same time. The subject’s success in part AB depends on 
the individual’s ability to recognize separate shapes in a whole one, based on the relation of 

Space.  

In part B, the solution of the problems depends on understanding the rule that controls 

variables logically or spatially connected shapes, which require the individual’s ability to 
abstract thinking. The late problems in part B are considered as of the same level of difficulty 

as that of the normal progressive matrices test. It is also considered as a test of high integrity 

and constancy. 

Current Program Description  

The following is a description of the procedures and steps followed by the researcher to 

achieve the main objective of the research. 

After gaining the principal consent, the agreement had been reached on all program 

information, amount of meetings, and relevant tasks needed with the school administrative 

boards. Then there was a room with several iPads. Special approvals were acquired, 

throughout its session, from the parents of the learners of the sample.  

Content: The researcher has used three iPad applications from the program of Garden of 

numbers, learn numbers, and Learn math because they met the aims and recommendations to 

those with learning difficulties, by the Ministry of Education, the kingdom of Saudi Arabia, and 

dealing with them age. These programs work together to develop a group of mathematical 

skills for children with learning difficulties, each one contains many activities. Table 2 is a 

distribution of the teaching plan for the program. 

Table 2. Distribution of program teaching plan  

Lesson Topic 
IPad 

applications 

No. of 

Sessions 

First Memorizing the Counting with the correct order. 
Garden of 

Numbers 
3 

Second Attention to ascending and descending order. 
Learn 

Numbers 
3 

Third 
Understanding mathematical operations (addition, 

subtraction, multiplication, division). 
Learn Math 3 

Fourth Using the symbols of ‘greater than’ and ‘less than’. 
Garden of 

Numbers 
4 

Fifth The distinction between the symbols of (+), (‒), (×), and (÷). Learn Math 4 

Sixth Transforming verbal problems into mathematical formulas. Learn Math 4 

Seventh Reading the numbers that consist of two digits. Learn Math 3 

Eighth 
Understanding the place values of numbers and writing them 

accordingly. 
Learn Math 4 

Total   28 

 

Program Strategies Applied 

- Warming up: where the goal of the teaching method is explained and the lesson relates to 
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past experiences. 

- Modeling: The teacher gives a model for mental procedures that solves mathematical 

issues and offers many fresh and different alternatives. 

- Reinforcement: Teacher involvement with a student: this step is made when the instructor 

feels that the modeling and observation method is difficult.  

- Homework: Every student does exercises that he does at home for a different number of 

mathematics. 

- Assessment: When the teacher asks a question to assess the student’s performance and 
determine the strengths and weaknesses.  

Study Application Procedures 

- Following these steps, the scientists completed the preparation of their IPad products and 

the provision of research instruments in their final forms: 

- Appointment of primary schools that choose the sample. 

- Raven's Colored Progressive Matrices Test, the diagnostic evaluation battery of learning 

difficulties, and the Dyscalculia rating scale were performed on the four elementary 

schools in the province of Rafha after their teacher nominees were appointed. 

- Randomly divide students into two groups: experimental and control (see table 3). 

- Before implementing the program, the experimental and control samples were pre-tested 

using the dyscalculia rating scale as a key instrument for the research. 

- The iPad apps were implemented. The time allocated for each session was 28 and 45 

minutes. Four sessions were held a week.  

- The experimental and control post-test was carried out on the topics of the samples of the 

two groups immediately after the iPad program was finalized by re-applying the 

Dyscalculia rating scale.  

- Carrying out suitable statistical procedures to investigate the hypotheses of the study.  

 

The study design  

- Design: This research has two variables, a semi-experimental: an independent variable 

and a dependent one. Pre/post/ follow-up tests have been followed by a layout of the 

control and experimental groups: see Table 3. 

Table 3. The study design 

The group Pretest procedure Post-test Follow up test 

Experimental 
Dyscalculia 

rating scale 

Teaching by IPad 

products 

Dyscalculia 

rating scale 

Dyscalculia 

rating scale 

Control 
Dyscalculia 

rating scale 

Teaching by using the 

traditional method 

Dyscalculia 

rating scale 
 

 

Study variables: the current study consisted of the following variables: 

- Independent variable: the program.  

- Dependent variable: Reducing dyscalculia.  
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Results were analyzed using the equivalence groups method to determine the effect of the 

independent variable on the dependent variable. In this research a group of statistical methods 

have been used to analyze the results: 

Correlation, medians, means and standard deviation  

T-test for finding significant differences between means 

STUDY RESULTS 

Hypothesis 1: 
-There were statistically significant differences between the two average scores in the 

dyscalculia questionnaire for the experimental and control groups in the post-test.  

To test the validity of this hypothesis, the two groups were compared through the T-test to 

compare the experimental and control groups. 

Table 4. Difference between the experimental and control groups in the post-test 

Tool Group No Mean 
Standard 

Deviation 

Degree of 

Freedom 

T 

Value 

Significance 

Level 

Dyscalculia  Rating Scale Experimental 19 32.31 2.35 36 37.36 0.00 

 Control 19 70.57 3.79    

Table 4 shows statistically significant differences at (0.1) between the experimental and 

control groups at post-test. 

 

Hypothesis 2: 

- There were statistically significant differences between the two average scores in the 

dyscalculia questionnaire for the experimental group at the pre and posttests. 

To test the validity of this hypothesis, the T-test was used to compare pre and post-test for the 

experimental group. Table 5  summarizes the results. 

Table 5. Difference between pre and post-test of the experimental group 

Tool Group No Mean 
Standard 
Deviation 

Degree of 
Freedom 

T 
Value 

Significanc 
Level 

Dyscalculia  Rating Scale Pre 19 79.21 3.61 18 
84.6 
59.7 

0.00 

 post 19 32.31 2.35    

Table 5 shows the statistically significant differences at (0.1) for the experimental group in the 

dyscalculia questionnaire, which indicates the rejection of the zero hypotheses and adopting an 

alternative option: the existence of statistically significant differences at (0.1) for the 

experimental group. 

Hypothesis 3: 

- There were no statistically significant differences between the two averages in the dyscalculia 

questionnaire for the control group at the pre and posttests. 
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To test the validity of this hypothesis, the T-test was used to compare pre and post-test. 
 

Table 6. Differences between pre and post-test of the control group 

Tool Group No Mean 
Standard 

Deviation 

Degree of 

Freedom 

T 

Value 

Significance 

Level 

Dyscalculia  Rating Scale Pre 19 70.21 3.61 18 .75 0.5 

 Post 19 69.52 11.9    

 

Table 6 shows the absence of statistically significant differences between pre and post-test and 

follow-up tests for the control group on the evaluation of dyscalculia, indicating a  rejection of 

the zero hypotheses. 

Hypothesis 4: 

-There were no statistically significant differences between the two averages in the dyscalculia 

questionnaire for the experimental group at the pre and posttests after the passage of two 

months from the post-test. 

To test the validity of this hypothesis, the T-test was used to compare the pre and post-test. 

Table 7. Differences between post and follow-up tests for the experimental group in the 

assessment of dyscalculia 

Tool Group No Mean 
Standard 

Deviation 

Degree of 

Freedom 

T 

Value 

Significance 

Level 

Dyscalculia  Rating Scale Post 19 31.26 1.9 18 1.5 0.14 

 Follow 19 32.3 2.35    

TABLE 7 Shows the absence of statistically significant differences between the post-test and the 

follow-up test for the control group in dyscalculia evaluation, indicating acceptance of the null 

hypothesis. 

Figure 1 shows the degree of the difference between the results of the pre, post and follow-up 

tests results for the experimental group, where there was an improvement in experimental 

group performance between the pre and post-test, as well as the stability of the effect of group 

learning on the performance of the experimental group two months after the application of the 

experimental program. 

 
Figure 1. The differences between the results of the pre, post, and follow-up tests for the 

experimental group 
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DISCUSSION 

By assessing previous literature, this research expands the efficiency of iPad applications in the 

treatment of dyscalculia with the students of learning difficulties in Rafha Province, KSA, 

through discovering the differences between the experimental control groups at the post-tests, 

in addition to the assessment of the sample’s interaction with the applications. These impacts 
can be explained in many ways. First: Table 1. Shows the characteristic of The students before 

performing the program was mentioned by nominating them in terms of intelligence degree, 

average age, a score above the 15th percentile score on dyscalculia rating scale groups so, the 

sample was allocated on equal terms of age, intelligence, rating scale the sample. As the 

literature has shown, the characteristics of the study, which is Dyscalculia is a learning 

disability related to poor learning of basic arithmetic facts, numerical values treatment, and the 

performance of precise calculations.  

These weaknesses must should less than anticipated degree for the individual’s time age, and 
not resulting from the lack of good daily educational activities or mental disabilities (British 

Dyslexia Association 2017). They also formulate information slower than their peers of the 

same age; they use ways of formulation of the information that does not allow them to use their 

mental capacities because they cannot achieve supposed success (Adas 2002; Hafiz 2008).  

Second, Table 2. Shows the distribution of the teaching plan for the program, Sessions were 

held on relevant abilities and trends of each kid using the apps of Garden Numbers, Learn 

Numbers apps and The Learn Mathematics app. This was because the Ministry of Education's 

goals and suggestions were met., for those with learning difficulties, and those dealing with 

learning difficulties. It also considered the gradual and varied nature of the program to fit the 

child's capacity as interpretation learning difficulties that support the results of the current 

study (Hafiz, 2008; Al-Faouri, 2010; Al-Ajami and Abdul Hadi, 2016; Abu Hadid, 2017). 

Third, the efficiency of this program can be explained because the research follows a semi-

experimental design. Quasi-experimental research eliminates the problem of directionality. 

However, because participants are not randomly assigned— making it likely that there are 

other differences between conditions— quasi-experimental research does not eliminate the 

problem of confounding variables. In the case of internal validity is concerned, therefore, 

quasi-experiments are generally somewhere between correlation studies and true experiments 

(Cook and Campbell, 1979). Table 3 shows the study design because this research has two 

variables, one independent variable and one dependent one. 

Forth, it is also possible to interpret the results in light of what has been emphasized in 

previous studies of using the iPad as an efficient tool in the treatment of learning difficulties, 

such as Al-Qudsi and Jaradat (2014), Al-Utaibi, (2014), and Al-Zaid and Al-Mashaqba 

(2015). The IPad is a fresh and fascinating technology with diverse roles and the ability to 

improve education. The IPad provides additional practice possibilities with interactive 

education applications for learners (Kaur et al., 2017). Many researchers emphasize the 

importance of the IPad in education (See Al-Ajmi, 2016), where research has shown that it is 

effective in promoting educational processes, particularly with learning difficulties, to Al-Yami 

and Abdul-Aziz (2018), Mutlu and Akgün (2017), Qunaibi (2016), Al-Ajmi (2016) KarsentI 

and fievez (2013), and Al-Qudsi and Jaradat (2014). The iPad enables the user to control 

through a multi-touch feature that teaches to add, subtract, multiply, divide, squares, cubes of 
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students (Nagavalli and Juliet, 2015). Tables 4 to 7 illustrate the differences between the 

results of pre, post, and follow-up tests 

Fifth, Figure 1. Shows The differences between the results of pre, post, and follow-up tests for 

the experimental group, the efficiency can be explained because the program includes 

methods, techniques, and procedures, which can stimulate the various abilities of the child and 

activate his role. One example is ‘reinforcement’, which motivates the child to accomplish her 
duties and correct negative behavior (Al-Faouri, 2010). The researcher observes that each 

child has different reinforcements than others; therefore, this study provided a wish list for 

each child’s reinforcement. When the child receives the desired reinforcement, this leads to an 

increase in motivation. There are various reinforcements, but the most popular are those 

which contain the involvement in the social activities that he loves, such as playing and story-

telling, which the child needs at that life stage as they are featured by hurriedness, and lack of 

attention (Al- Zayyat, 2007). 

The homework technique has helped to evaluate the performance of the program. at each 

session, the child was required to carry out some activities that help achieve the goal and, on 

the other hand, maintain its effect (Lyon et al., 2001). 

The researcher showed that several factors led to the achievement of the program goals, such 

as the educational environment which was carefully prepared for the sessions, as well as 

various visual and audio stimulants that help achieve the child’s right response (Abu Hadid, 

2017). Individual differences were also considered through the division of the sessions into 

three graded levels according to their difficulty to fit each child’s abilities (Sulaiman et al., 

2007). 

The results are in agreement with what has been presented by previous literature review and 

studies, such as (Quonaibi, 2016; Al-Yami and Abdulaziz, 2018). Previous studies and the 

theoretical framework have also emphasized the benefit of students to the programs provided 

to them, especially in the treatment of dyscalculia, such as (Poobrasert and Gestubtim, 2013; 

De Castro et al., 2014; Stacy et al., 2017; Mutlu and Akgün, 2017). 

CONCLUSION  

In conclusion, in this study, I explored the efficiency of this program in the treatment of 

developmental dyscalculia using the iPad, in which sessions included many exercises and 

activities aimed at recognizing and using mathematical symbols such as addition, subtraction, 

multiplication, and division, as well as reading the numbers which consist of more than one 

digit by reversing their sides in reading, writing, or problems concerning the copying of 

geometric shapes from the board, book, or pictures. 

General recommendations 

- To study the most important obstacles to using the iPad in the treatment of dyscalculia. 

- To guide parents to efficient methods to train their students, especially if they have a 

hyperactivity disorder. 

- Immediate interference to detect developmental dyscalculia with students. 
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Suggestions for further research  

For further research on the current topic, the researcher suggests the following study: 

-The efficiency of a program, which is based on some iPad applications to reduce childhood 

developmental dyscalculia. 

Conflict of interest 

The researcher has no conflict of interest. 

ACKNOWLEDGMENTS 

The author gratefully acknowledges the approval and the support of this research study by 

grant no. 7461-SAR-2017-1-8-F from the Deanship of Scientific Research at Northern Border 

University in Arar, KSA. 

References 

Abu Hadid, F. (2017). A proposed program based on the Mat System and its effectiveness in the 

treatment of dyslexia and the development of enjoyment of learning for people with 

learning disabilities in the primary stage. Journal of Mathematics Education – Egypt. (20), 

6, 47 - 109. 

Adas, M. (2002). Learning difficulties. Amman: Dar Al-Fikr. 

Al - Beblawi, E., & Ahmed, Y. (2002).Educational Technologies for People with Special Needs. 

Riyadh: Dar Al - Zahra. 

Al- Zayyat, F. (2007).Test of diagnostic assessment of learning difficulties, Cairo: Alanglo for 

Printing and Publishing. 

Al-Ajami, N, Y., & Abdul Hadi, B. (2016). The Effectiveness of the Application of the Teaching 

and Learning (Nan and Ly) Application on the Ipad in Teaching Alphabetical Pupils with 

Pupils with Intellectual Disabilities, Case Study, Journal of Special Education and 

Rehabilitation, 3(2), 10-37. 

Al-Dhifairi, NawafMellah. (2000). The effectiveness of a computer - based teaching program 

to address the difficulties of learning the beating process among primary school students 

in Kuwait. A magister message that is not published. Gulf Arab University, Manama 

Al-Faouri, A. (2010). A study of the thinking methods prevalent among students with learning 

difficulties in mathematics, Master of Special Education, Faculty of Education, Damascus 

University, Syria. 

Al-Qudsi, e. M. P., & Gradat, S. P. (2014). The impact of the use of the iPad on the teaching 

efficiency of private school teachers from their point of view.Unpublished Master 

Thesis.University of Jordan, Amman. 

Al-Sayegh, A., Al-Raidi, A., Radwa, R., Khader, R., & Ta'ani, N. (2014). Evaluation and 

Diagnosis in Special Education, Riyadh: International Publishing House. 



Örgütsel Davranış Araştırmaları Dergisi  
Journal of Organizational Behavior Research 

Cilt / Vol.: 4, Sayı / Is.: 2, Yıl/Year: 2019, Sayfa/Pages:283-298 

 

296

 

 

Al-Yami, K., & Abdul Aziz, L. (2018). Self-Learning Effectiveness Using IPAD in the 

Development of Language Skills among Third-Grade Students, A Simple Intellectual 

Disability in Al-Hasa, Journal of Special Education and Rehabilitation, (6).2, 163-198. 

Al-Zaid, A., & Al-Mashkaabah, I. (2015). The impact of the use of the iPad as an educational 
tool in the development of motivation for achievement among ninth-grade students in 

Kuwait.A magister thesis.Al-Bayt University, Mafraq. 

Bihairi, S. (2008). Learning difficulties among primary school students in Saudi Arabia, Al - 

Ahsa Governorate: Psychological Survey, Journal of the Faculty of Education, BeniSuef 

University,13, and Part II. 

Bou, E. C., Satsangi, R., & Flanagan, S. (2016). Focus on Inclusive Education: Evaluating Apps 

for Students with Disabilities: Supporting Academic Access and Success: Bradley Witzel, 

Editor. Childhood Education, 92(4), 324-328. 

British dyslexia association (2017). Dyslexia and specific difficulties: an overview. Retrieved 

fromehttp://www.bdadyslexia.org.uk/dyslexic/dyslexia-and-specific-difficulties-

overview 

Calia, G. (2013). The Diagnosis and Management of Dyscalculia. DeutschesAerzteblatt 
International, 110(9), 146. 

Chambers, D, Jones, P, McGhie, RD, Riley, M, May, PS, Orlando, AM, Simsek, O & Wilcox, C 

(2018), ‘An exploration of teacher’s use of iPads for students with learning support 
needs’, Journal of Research in Special Educational Needs, 18(2), 73–82. 

Cook, T. D., & Campbell, D. T. (1979). Quasi-experimentation: Design & analysis issues in field 

settings. Boston, MA: Houghton Mifflin.  

De Castro, M. V., Bissaco, M. S., Panccioni, B. M., Rodrigues, S. M., & Domingues, A. M. 

(2014). Effect of a virtual environment on the development of mathematical skills in 

students with dyscalculia. Plos One, 9(7), e103354. DOI: 10.1371/journal.pone.0103354 

Drigas, A. S., Pappas, M. A., & Lytras, M. (2016). Emerging Technologies for ICT based 

Education for Dyscalculia: Implications for Computer Engineering 

Education. International journal of engineering education, 32(4), 1604-1610. 

Geary, D.C. (2011). Dyscalculia at early age: characteristics and potential lance on social-
emotional development in term blay. R.E Barr – R.G. Peters. RD. Encyclopedia on Early. 

Ghanatpisheh, M. A., Amini, M., Tabari, P. & Moosavi, M. (2019). The effect of game-based 

learning technique on the knowledge of health-volunteers in 2017. Journal of Advanced 

Pharmacy Education & Research| Apr-Jun, 9(2), 95-98. 

Hafez, N. (2008).Learning difficulties and remedial teaching. Cairo: Dar Al-Zahraa for 

Printing and Publishing. 

http://www.bdadyslexia.org.uk/dyslexic/dyslexia-and-specific-difficulties-overview
http://www.bdadyslexia.org.uk/dyslexic/dyslexia-and-specific-difficulties-overview


 
 

KUBIER  

 

297 

 

 

 

 

 

 

 

 

 

 
 

 

Jovanović, G., Jovanović, Z., Banković-Gajić, J., Nikolić, A., Svetozarević, S., & IgnjatovićRistić, 

D. (2013). The frequency of dyscalculia among primary school students. Psychiatria 

Danubina, 25(2), 170-174. 

Kagohara, D.M., van der Meer, L., Ramdoss, S., O’Reilly, M.F., Lancioni, G.E., Davis, T.N., 
Rispoli, M., Lang, R., Marschik, P.B., Sutherland, D. & Green, V.A., (2013). Using iPods® 

and iPads® in teaching programs for individuals with developmental disabilities: A 

systematic review. Research in developmental disabilities, 34(1), pp.147-156. 

KarsentI, T. & fievez, A. (2013). The iPad in education: uses, benefits, and challenges. 

Electronic version. Available at:  http://www.karsenti.ca/ipad/iPad_report_Karsenti-

Fievez_EN.pdf. Accesses date: 8/12/2017. 

Kaur, D, Koval, A & Chaney, H (2017). ‘Potential of Using iPad as a Supplement to Teach Math 
to Students with Learning Disabilities’, International Journal of Research in Education and 

Science, 3(1), 114–121. 

Lashhab, A. (2015). Diagnosis of learning difficulties in elementary school students and 

treatment methods.Psychological and educational studies, 8, 2, 153-166. 

Lyon, G.R., Fletcher, J.M., Shaywitz, S.E., Shaywitz, B.A., Torgesen, J.K., Wood, F.B., Schulte, A. 

& Olson, R., (2001). Rethinking learning disabilities. Rethinking special education for a 
new century, 259-287. 

Mutlu, Y., & Akgün, L. (2017). The Effects of Computer-Assisted Instruction Materials on 

Approximate Number Skills of Students with Dyscalculia. Turkish Online Journal Of 

Educational Technology - TOJET, 16(2), 119-136. 

Nagavalli, T., & Fidelis, P. J. (2015). Technology for Dyscalculic Students.NCERT-ERIC. 

Nuzhnaya, K. V., Mishvelov, A. E., Osadchiy, S. S., Tsoma, M. V., AM, R. S., Kurbanova, K. A. ... 

& Povetkin, S. N. (2019). Computer simulation and navigation in surgical operations. 

Pharmacophore, 10(4), 43-48. 

Pappas, M. A., & Drigas, A. S. (2015). ICT Based Screening Tools and Etiology of 

Dyscalculia. International Journal of Engineering Pedagogy, 5(3) 

Piazza, M. (2014). Dyscalculia, the lost meaning of numbers. Clefs CEA (English), (62), 34-35. 

Poobrasert, O., & Gestubtim, W. (2013). Development of assistive technology for students with 

dyscalculia. In e-Learning and e-Technologies in Education (ICEEE), (2013). Second 

International Conference on (pp. 60-63). IEEE 

Qunaib, F. (2016). Teachers 'and Students' Attitudes towards the Use of Tablet PCs in Learning 

and Teaching in Jordanian Schools ", Arab Journal of Science and Dissemination of 

Research (General), 2.98-115. 

Simsek, O. (2016). Use of a Game-Based App as a Learning Tool for Students with Mathematics 

Learning Disabilities to Increase Fraction Knowledge/Skill (Doctoral dissertation, 

University of South Florida). 

https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=10&ved=0ahUKEwjfhsCX9fzXAhVFNxQKHaPkAXYQFghuMAk&url=http%3A%2F%2Fkarsenti.ca%2Fipad%2FiPad_report_Karsenti-Fievez_EN.pdf&usg=AOvVaw3LYMEy0f4i4nNDaynr5-c5
http://www.karsenti.ca/ipad/iPad_report_Karsenti-Fievez_EN.pdf
http://www.karsenti.ca/ipad/iPad_report_Karsenti-Fievez_EN.pdf


Örgütsel Davranış Araştırmaları Dergisi  
Journal of Organizational Behavior Research 

Cilt / Vol.: 4, Sayı / Is.: 2, Yıl/Year: 2019, Sayfa/Pages:283-298 

 

298

 

 

Stacy, S. T., Cartwright, M., Arwood, Z., Canfield, J. P., & Kloos, H. (2017). Addressing the 

Math-Practice Gap in Elementary School: Are Tablets a Feasible Tool for Informal Math 

Practice? Frontiers in Psychology, 8, 179.http://doi.org/10.3389/fpsyg.2017.00179 

Sulaiman, A., Abdul Hamid, A., & Beblawi, E. (2007). Evaluation and Diagnosis in Special 
Education, Riyadh, Dar Al-Zahraa Publishing and Distribution 

Zahra, N. A. I. & Alanazi, A. A. (2019). Digital Childhood: the Impact of Using Digital 

Technology on Children's Health. International Journal of Pharmaceutical Research & 

Allied Sciences, 8(3), 144-154.  

http://doi.org/10.3389/fpsyg.2017.00179

